Studies on the language abilities in autism spectrum disorders (ASD) have tended to include individuals across the spectrum, with the consequence that the ensuing picture is rarely clear.
Introduction
Research on the language of individuals with autism spectrum disorders (ASD) has addressed whether there are particular properties that characterize their language abilities, but has focused primarily on pragmatics and prosody, domains that were traditionally known to be associated with problems in autism (see Diehl et al. 2009 , Landa 2000 , Surian et al. 1996 , Tager-Flusberg et al. 2005 , and references therein). In contrast, studies addressing the morphosyntax of individuals with ASD are still relatively scarce. This is much more the case for studies that investigate the interface of morphosyntax with pragmatics and/or prosody, with the consequence that it is unclear to a large extent how the latter impact on the former in individuals with ASD. Finally, studies on the language abilities of individuals with ASD have been primarily concerned with issues pertaining to English-speaking populations and the English grammar.
The relative scarcity of studies of the grammatical abilities in ASD is complicated by two addition factors. First, ASD is a spectrum, and, as a consequence, there is large variability in the profile of individuals. Second, some individuals with ASD may also be comorbid with Specific Language Impairment (SLI). A number of studies have in fact been preoccupied with how the grammatical abilities in ASD differ from those in SLI (Roberts et al. 2004 among others) . This paper addresses aspects of the morphosyntax of high-functioning children with ASD, namely, children with ASD who score like typical populations in general language and cognitive tasks. In section 2 it presents evidence from previous studies and discusses the role of the high vs. low ends of the spectrum in the language profile of the children. Section 3 focuses on the acquisition of binding of pronouns, reviewing previous research. Binding involves syntax proper, but, depending on the task used and the pronouns tested, it may also involve pragmatics. Section 4 focuses on our own studies of high-functioning children with 4 ASD, and discusses their performance on phenomena that involve syntax proper compared to phenomena at the interface of syntax with pragmatics and prosody.
2.
Effects of high-vs. low-functioning on morphosyntactic abilities
A first complete and well-informed study of morphosyntax in autism is the one conducted by Roberts et al. (2004) . The authors divided the participants of their study into three groups, based on their performance on the Peabody Picture Vocabulary Test III (PPVT: Dunn & Dunn 1997 ) that measures the comprehension of single-word vocabulary. Group I had PPVT scores within the normal range, that is, 85 and higher, Group II had PPVT scores between 1 and 2 standard deviations from the mean, that is, between 70 and 84, and Group III had PPVT scores below 2 standard deviations. All children of Group I had non-verbal IQ within the normal range, while this was the case in less than half of the children of Group II and only 4 out of the 19 children of Group III. The study investigated the use of third person singular -s and regular past tense -ed in English, the former being well known to constitute a clinical marker for SLI. They found that the scores of Group 3 were worse than those of children with SLI of the same language (verbal IQ) range. However, the children with SLI were within norms in terms of non-verbal IQ, whereas the majority of the children with ASD had nonverbal IQ below the normal range. These results indicated that low-functioning children with ASD have deficits in morphosyntax and perform less well than children with SLI whose language is characterized by deficits in grammar. Moreover, it highlights the importance of matching groups in terms of non-verbal abilities, even when the groups are matched for their verbal abilities.
A similar outcome emerges from two recent studies of another domain of English grammar, the comprehension of pronouns (Perovic et al. 2013a, b) . Perovic et al. (2013a) studied Binding Principles A and B of children with ASD. The participants with ASD of their 5 study had low language and non-verbal abilities and were matched with two groups of TD children, one on language abilities and the other one on non-verbal IQ. Individuals with ASD were found to perform more or less like the control groups on binding of personal pronouns, but significantly lower on binding of reflexive pronouns, an area that is not known to present problems in early language. This finding was important precisely because it had the potential of identifying an area of grammar that is not expected to be found impaired, since we do not have instances of either earlier grammar, or some other pathology in which children fall behind on assigning the appropriate antecedent to a reflexive pronoun (with the exception of Down syndrome, see below). Hence, the specific finding had the potential of qualifying as a fundamental characteristic of the linguistic phenotype of individuals with ASD.
In a follow up study, Perovic et al. (2013b) found that things were a bit more complex. The participants of this study were divided into two groups: those with ASD and language impairment (ALI) and those with ASD and normal language (ALN), as assessed by standardized measures of vocabulary and grammar. The result was, again, that performance on binding of reflexive pronouns was low, but only for the ALI group. Interestingly, the majority of the children with low language abilities in this study also had low non-verbal abilities. The authors claim that low non-verbal abilities alone cannot be responsible for the poor performance on binding of reflexives for two reasons: first, because, although reflexive pronouns are impaired in individuals with Down's syndrome, a syndrome which is characterized by extensive language delay and low non-verbal IQ (Perovic 2006) The finding of Perovic et al. (2013a) that children with ASD demonstrate a weakness on the binding of reflexive pronouns in English was the initial source of our motivation to investigate how Greek-speaking children with ASD perform on binding of reflexive pronouns (Terzi et al. 2014 ). There were several reasons for being particularly motivated to undertake the study. First, because Greek reflexive pronouns have strikingly different properties from the reflexive pronouns of English, as discussed in much detail by Anagnostopoulou and Everaert (1999) , and can probably be inferred even after a superficial look at their form, (1a).
Furthermore, in addition to employing reflexive pronouns, reflexivity in Greek can also be expressed by means of non-active morphology on the verb, (2b).
(1) a. John loves himself. The participants in the study of Terzi et al. (2014) were 20 high-functioning children with ASD, individually matched with TD children of similar age on a vocabulary task modelled after the PPVT. Ages of both groups ranged between 5 and 8 years old, with mean age 6;08 8 and 6;09 for ASD and TD respectively. We decided to start by focusing on a narrow age range in order to avoid confounds due to different developmental trends in the two groups.
Children of both groups had average or above average PPVT and Raven's scores (mean Raven's and vocabulary scores for ASD: 103.5 and 102.3 respectively, mean Raven's and vocabulary for TD: 98.0 and 102.7 respectively). The children were tested on binding of reflexive pronouns, but also on binding of object personal pronouns and of object clitic pronouns. The task employed was a picture selection task that used three pictures for each of the sentences assessed.
We found that children with ASD performed well on reflexives. This was a surprise at the time, and several reasons for this discrepancy were considered since it was not until sometime later that the Perovic et al. (2013b) study came out and clarified that, even among
English-speaking children with ASD, only the low-functioning have trouble with binding of reflexives. The children in our study were high-functioning and with typical overall language abilities, as assessed by the vocabulary task on the basis of which they were matched and a morphosyntax task (DVIQ, Stavrakaki & Tsimpli 2000) . However, three children who took part in the study could not be included in the sample of the 20 high-functioning children, because their Raven's score was low and they did not meet the selection criteria of high functioning children with ASD. Precisely these three children performed much worse on binding of reflexives than the high-functioning children included in the study of Terzi et al. (2014) , to which we return in detail immediately below. The sample is too small to allow us to draw firm conclusions, but given the findings in Perovic et al. (2013b) , it is worth reporting and definitely worth confirming in a future study with a larger sample.
Personal pronouns
As already mentioned, the study of Terzi et al. (2014) also assessed the reference of personal 9 pronouns, both strong forms, (3a), and clitics, (3b), that is, the knowledge of Principle B of Binding Theory, (3). The only domain in which children with autism fell behind their TD controls in this study was on binding of clitic pronouns, an area of grammar that is known to be mastered early by TD Greek-speaking children (Varlokosta 2000) . Since this is the domain on which this paper will primarily focus, we present in Table 1 below the actual results. Table 1 shows that, although children with ASD performed significantly worse than the TD controls on clitic pronouns, their performance was not very low. This raises some first doubts 3 The study also investigated comprehension of passive sentences, which turned out to be low (around 70% correct responses), but for both groups of children. Perovic et al. (2013b) report, from Perovic et al. (2007) , that
English-speaking children with autism performed low on passives, but do not clarify at which part of the spectrum these children were.
over whether the problem high-functioning children with ASD have with binding of object clitic pronouns is strictly a syntactic one.
In a follow up study, we assessed production of clitics of the same children and their typical TD controls, using the elicitation task of Chondrogianni et al. (2015) . In this task, two characters are introduced in one picture, (4a), and, in a subsequent picture, participants are asked to respond on what one of the characters did to the other, (4b). The target answer to such a question is a VP containing the object, since the verb is transitive. Because the object was mentioned in the eliciting question, the felicitous answer should contain a clitic rather the corresponding DP, (5). Sixteen out of the 20 children of the initial study, along with their matched controls, participated and the results showed that the children with ASD fell behind on the production of clitics, although, again, not by far behind the TD controls. Before discussing the breakdown of the production errors, we will call attention to the comprehension errors, since they were the ones that motivated the study to be discussed in much of what follows. The predominant error type in the comprehension task (10 out of 14 errors), Table 1 , was that children interpreted sentences such as (3b), as one on which Mary was the patient, rather than the agent. The hypothesis we entertained in order to explain this behavior, hence the weakness on the comprehension/binding of object clitics as well, was that the children with ASD interpreted sentences such as (3b), as Clitic Left Dislocation structures (CLLD), (6).
(6) Ti Maria ti zografizi.
the Mary, her-clitic pronoun paints 'As for Mary, (she/he) paints her.'
Object clitics and their counterpart DPs in high-functioning autism
A consequence of the previous findings was that they motivated a new study, which investigated how high-functioning children with ASD interpret sentences such as (6) above, and how this compares to their interpretation of sentences with simple clitics, such as in (3b).
In order to do so, we did not only assess comprehension and production of simple clitics, but also comprehension and production of clitics in CLLD structures, along with a number of other structures that forbid the use of a clitic pronoun (Terzi et al. 2015) . The use of clitic pronouns, by contrast to their corresponding DPs, is determined on the basis of specific pragmatic grounds, which are rather well described in the relevant literature -see Mavrogiorgos (2010) for a recent review, and the discussion later in the paper. Such a study, therefore, would provide the opportunity to investigate whether morphosyntax of children with ASD is indeed affected by deficits in pragmatics and how, a finding of much interest
given that we are dealing with a population widely held to fall behind in pragmatics.
The study of Terzi et al. (2015) focused on a new group of 20 high-functioning children of a very similar age group as the one in Terzi et al. (2014) . The mean age of the ASD group was 6;11 and that of their TD controls was 6;07. The latter were matched individually with the children with autism on the PPVT vocabulary test (adaptation for Greek: Simos et al. 2011) , and children of both groups had to score above 80 on the Raven's test in order to be included in the study. Both groups were tested on comprehension (binding) of pronominal clitics, and production of clitics. Moreover, they were also tested on comprehension and production of CLLD structures, that is, of structures as in (6).
Comprehension and production of clitics was assessed as in the previous study.
Comprehension of CLLD was assessed just as comprehension of (simple) clitics, that is, by using a picture pointing task via which children had to select from a set of three pictures each time. Production of CLLD was tested via a sentence completion task with the use of two pictures. The first picture showed three animal characters who were identified for the children, (7a). The experimenter subsequently asked a question pertaining to the action of one of the three animals to another and started answering the question himself by using a DP.
The child had to complete the answer, and, crucially, the felicitous answer had to include a clitic, (8), hence, end up in a CLLD structure: 13 (7) a. Edo exume mia gata, enan liko ke mia katsika. CLLD here we-have a cat, a wolf and a goat. In addition to CLLD, we investigated another structure, which looks similar to it at the surface, in the sense that it also starts with an object DP displaced in sentence initial position.
This was a Focus structure, in which the object of the target sentence is Focused, therefore, no clitic is allowed to double it (Cinque 1997, a.o.) . An additional difference between CLLD structures and Focus structures is that the object DP that starts the sentence in the Focus structure bears a particular Focus accent, indicated with upper case letters. The two structures also differ in that the Focus structure refers to new information, while the CLLD to old information, hence the use of the clitic pronoun, that is, of an element that needs to refer to something that has been mentioned in the discourse in order to be felicitous (Anagnostopoulou 1997 , Cinque 1997 , Rizzi 1997 . The Focus task was a sentence completion task that employed two pictures as well. The experimenter presented the animals in the first picture, (9a), and then asked a question which he started to answer with a DP with Focus accent, (9b). The participants had to continue the answer with a sentence such as in (10), crucially not using a clitic. Finally, we also elicited answers to questions that do not allow for the use of a (simple) clitic, but require the corresponding DP, (12). These DPs were elicited via two conditions, condition DP1 and condition DP2. In both conditions, the same question was asked, (11c), but the sentence that introduced the characters in the pictures was different, cf. (11a) and (11b). Just like when eliciting clitics, the answer to the eliciting question requests the use of a VP.
However, because the object DP is not mentioned in the eliciting question, hence, it is not prominent in the immediately preceding discourse, the felicitous response does not allow for the use of a clitic, but requires the DP, (12). Thus, by comparing (11a) and (11b), we can see that in condition DP1 the characters of the picture, i.e., the lion and the deer, were introduced to the participants, while in condition DP2 they were not. Instead, in condition DP2 the participants were just asked to look at the characters in the picture. We report below the results from all experiments as well as the error analyses for the conditions that need to be further discussed. The columns with the stars are the only ones in which there was a significant difference between the two groups. The two groups differed significantly from each other only on the comprehension and production of clitics and on the production of Focus structures, that is, on the cells of Tables   3 and 4 that are marked with a star. Let us start by noting that in both studies, namely, the current one and the one by Terzi et al. (2014) , Greek-speaking high-functioning children with ASD differed from TD children on both comprehension and production of simple clitics, moreover, they differed in a very similar manner quantitatively. This shows that the findings are replicable and indicates that we are dealing with an area of morphosyntax, in which highfunctioning ASD children indeed fall behind TD children, although not by far as comparison of the actual results confirms.
Does the difficulty that children with ASD have in comprehending and producing object clitics relate to deficits in syntax proper? Let us start with production: the most common error among children with ASD in the production of clitics task of the current study was to use a DP instead of a clitic, see Table 5 . We believe they commit this error because they are not entirely in compliance with the condition that allows for the use of a clitic. As claimed by Anagnostopoulou (1999) and Mavrogiorgos (2010) , among others, a clitic refers to an entity that has been mentioned in the immediately preceding discourse, hence, has become not only familiar, but also prominent. In other words, in their use of object clitic pronouns, people make use of the Prominence Condition of Heim (1982) , according to which a pronoun refers to a prominent element in the discourse. If Greek-speaking children with ASD do not produce clitics, it means, either that they do not know the Prominence Condition and the fact that it regulates the use of clitics, or that they know it but cannot always tell what is the prominent element in the discourse. Do we have independent evidence to this effect?
Not really from the children of our study. It is known, however, that individuals with autism do not have good awareness of salience in their environment (Landa 2000) . If this property carries over to language, it can be considered to correspond to a pragmatic condition that does not allow children to attain full mastery of the use of clitics as a consequence of not being able to distinguish the salient element in the discourse. We are led to conclude that the children with ASD, at least the high-functioning children of our study, fail to distinguish the prominent element in the discourse, rather than ignore the Prominence Condition altogether, because their error rate on the production of promominal object clitics is higher than that of 18 TD children but it is not extremely high. This pragmatic factor can presumably also account for the mild weakness attested in Terzi et al. (2014) , Table 2 , according to which about half of the errors in the production of clitics consisted of replacing the clitic with the full DP.
How about the conditions that elicited full DPs? As mentioned earlier, two conditions elicited object DPs (and did not allow for the use of the corresponding object clitic). The two conditions differed from each other with respect to the part that introduced the characters in the pictures that were used, right before asking the question that aimed at eliciting a DP. In condition DP1 the characters were introduced upon showing the picture that contained them, (11a). In condition DP2 the characters were not introduced; instead, the picture with the characters was shown to the participants asking them to just look at it, (11b). The two groups, ASD and TD, did not differ significantly from each other on either condition. However, there are two important observations : First, both groups did extremely low on condition DP1, by contrast to condition P2. The overwhelming majority of errors for both groups involved use of a clitic, rather than the (felicitous) DPs. Second, the children with ASD did much better than the TD children on condition DP1, although this difference did not reach statistical significance. We believe that the much worse performance of both groups on DP1, which essentially consisted in using clitics rather than the corresponding DPs, was due to the fact that the characters of the story had been introduced, by sentence (11a), hence, the children were already familiar with them and were able to refer to them via a clitic, ignoring that they actually had to respond to a specific question, (11c), which did not include any of the characters, hence, did not allow for the use of clitics. We believe that the children with ASD did slightly better than the TD children on this task precisely because they were able to follow instructions better, that is, to focus on what the particular sentence was asking them to do, that is, consider question (11c) as the relevant discourse for the use of the DP. All in all however, the contrast between condition DP1 and DP2 shows that the high-functioning children with ASD have a fairly good knowledge of the rules, according to which you cannot refer with a clitic to something not mentioned in the discourse, and this accounts for their good performance on DP2. This offers further support to our earlier claim about the production of simple clitics, namely, that children with ASD cannot always tell the prominent element in the discourse, rather than not being of the Prominence Condition and that it regulates the distribution of clitics.
Let us now proceed to the results on CLLD. This condition showed that the two groups did not differ significantly from each other and they also did not differ significantly from the simple clitics production task either. Regardless of how exactly a CLLD structure, (6), differs from a structure with a simple clitic, (3b), it is definitely the case that the former is syntactically more complex than the latter: for one thing, CLLD involves a chain that connects the DP in sentence initial position and the clitic. This is a predicate variable chain according to Anagnostopoulou (1997) , and it is reasonable to assume that it results in a syntactically more complex structure when compared to a structure that contains just a clitic.
Since the two groups of children do not differ, and neither group differs significantly from the simple clitics task, we believe we have a clear indication that syntactic complexity per se does not affect the high-functioning children with ASD disproportionally. This amounts to saying that we have not found so far a problem with syntax proper in the high-functioning group of children we tested. By contrast, the problems detected so far are most likely associated with the syntax-pragmatics interface. Such was the case with the production of clitics, and we believe it also holds for what is to be discussed immediately below.
The last structure that remains to be discussed is (production of) Focus, the other structure on which ASD children were found to perform at a significantly lower rate than their TD controls, see Tables 4 and 6 . The structure is similar to CLLD in the sense that it also contains a DP that is displaced to the beginning of the sentence. On the other hand, as 20 already mentioned, it differs in three important ways from CLLD: a) no clitic is or may be employed to double the DP at the beginning of the sentence, b) the DP at the beginning of the sentence refers to new information, and c) the DP at the beginning of the sentence bears Focus accent (Keller & Alexopoulou 2001) . The majority of errors of children with ASD on this condition involved the use of a clitic, which as we have repeated, is ungrammatical in Focus structures. One may be tempted to think that the children with ASD do not perceive the different intonation associated with a Focused DP, and, as a consequence, they disregard the rest of the properties of the structure associated with it.
Evidence from other studies indicates that this may not be the case for two reasons:
first, the recent study of Diehl et al. (2015) has offered convincing evidence, that, although prosody is a domain of language that is impaired even in high-verbal children with autism, these children do not have difficulties using prosody in order to determine the syntactic structure of a linguistic expression. Second, the authors report that although prosody definitely distinguishes ASD children from TD children on (non-linguistic) pragmatic domains, such as detecting emotions, there is no evidence that it impacts on syntax, although, admittedly there are not very many studies on the topic.
We believe, therefore, that it is most likely not problems with Focus accent/intonation per se that lead the high-functioning children with ASD of our study to perform less well than the TD children on the Focus structure we tested. Instead, we believe that they do perceive that the DP has a distinct intonation, but they are not able to tell, or know, that this particular intonation is associated with a specific interpretation, that is, with new information, which, in turn, precludes the use of a clitic.
To summarize, we hold that the ASD children of our study did not do well on the Focus structure not because this is a structure associated with a particular prosody, although prosody is a domain that even high-functioning children have trouble with. Instead, their problem lies in the fact that, although they are able to detect a distinct prosody in Focus structures, they cannot associate it with a distinct interpretation, namely, with new information. This behavior may be related to problems children with ASD have in distinguishing between new and old information. We do not have independent evidence that the children of our study had trouble in establishing this contrast. Nevertheless, problems in distinguishing old from new information are well documented in the literature, even for highfunctioning children with autism (Diehl et al., 2006; Tager-Flushberg, 2000) .
Moreover, the children of the study in Terzi et al. (2014) , who were of practically the same age and had almost the same profile as the ones of the current study, had difficulties in establishing another type of contrast. Assessment of the pragmatic abilities of the aforementioned group of children via the Diagnostic Evaluation of Language Variation (DELV) (Seymour et al., 2005) has shown that the children with ASD had difficulties contrasting characters that they had to describe and present in a story (Marinis et al., 2013) , despite the fact that they performed fine on mental state and false beliefs, areas that are considered particularly problematic in autism (Surian et al. 1996) . A question that arises at this point is the following: if the children of the current study have difficulties distinguishing old from new information, which, in turn, cannot map the latter to a Focus accented DP appropriately, why didn't they have similar difficulties with CLLD, which stands for old information? We believe that the issue of distinguishing old from new information does not arise for CLLD for the simple reason that the sentence initial object DP offers the property that is required for the use of a clitic by simply being there, namely, by providing the prominent element in the discourse. In the Focus structure, however, this piece of information has to be inferred via the particular Focus accent, which children with ASD cannot map accordingly.
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A last observation is that, although children erroneously produced a clitic when asked to complete a Focus structure, hence, in effect they produced erroneously a CLLD structure, they never failed to employ the verb-subject order in the response sentence, see (8), which is the only grammatical order for the verb and the subject in this syntactic environment. This constitutes another piece of evidence in favor of a non-impaired syntax proper. 4
Conclusions and further directions
The pattern shown in the previous section indicates that the high-functioning Greek-speaking children we assessed via two studies do not seem to have problems in syntax proper. This follows from their performance on binding of reflexive pronouns (Terzi et al. 2014 ), but also from their performance on CLLD when compared to performance on simple clitics (Terzi 2015) . The recent study by Janke and Perovic (2015) , which also studied high-functioning children, did not find problems on subject and object control either. This contrasts with the studies of Perovic et al. (2013a, b) , who investigated children on the lower end of the spectrum, and discovered serious difficulties with (binding of) reflexives as well as the study of Roberts et al. (2004) on the English Tense inflection. Moreover, a careful reading of the literature on language abilities in autism reveals that whenever the individuals who are assessed appear to have problems, it is either that the high vs. low end of the spectrum has not been taken into consideration, or that the studies are not clear about where in the spectrum their participants belong. Therefore, it is safe to conclude that when individuals with ASD demonstrate impaired performance on morphosyntax, they are not high-functioning.
